
CIRCUITS AND ELECTRICITY
While no one invented electricity, some of history’s greatest minds discovered this form 
of energy in nature and realized its potential applications. For instance, Benjamin Franklin 
first flew his kite in a storm proving lightning was electrical. Thomas Edison produced a 
reliable long-lasting light bulb way back in 1879. 
Electrical circuits are the foundation of our modern, technology-driven lives. Everything 
from simple light bulbs to complex devices like the iPhone depend on electrical circuits in 
order to function. The basic structure of each of these devices is the same; there is a 
power source, which is connected to some wires, which are connected to a device that 
uses the power to do something useful (like lighting up a room, or displaying a Facebook 
message from your friend). 
In the following activities, we will direct the flow of electricity through wires in order to 
supply components with energy (light a light). These simple activities provide a 
foundation for simple circuits which students can build upon with increasing complexity. 

Lesson Overview
1. Intro Activity 1
2. Activity 1
3. Discuss Activity 1
4. Intro Activity 2
5. Activity 2
6. Discuss Activity 2

Duration: 40 - 100min  

MATERIALS
ACTIVITY 1 ACTIVITY 2

Breadboards Soldering iron/station

Battery Holders Helping Hand

Batteries Solder

LEDs Flux

Jumper Wires Hot Glue

Wire strippers

Battery Holder

2 Batteries

For Activity 2, you can 
purchase the Kitables 
Night Light Kit for the 

classroom

3 LEDs 

Switch

Solid Core Wire

Goggles

Small 
breadboard

Jumper Wire

Helping Hand

Soldering 
Iron



PROCEDURE – ACTIVITY 1
INTRODUCTION – Whole Class (10-15 mins) 
Use a flashlight to introduce the lesson – ask leading questions such as: 
• “How do you think a flashlight works?”
• “Do you know what is inside the light?”
• “How does the on/off button work?”
• “What happens if you leave the light on?  
• Discuss Activity 1 during which students will attempt to complete a circuit.
• Allocate groups, discuss safety issues and distribute worksheets and materials. 

ACTIVITY 1 OVERVIEW
• First we will construct two simple circuits. 
• One circuit, in series, will have the battery 

and 2 bulbs in 1 loop. 
• The second circuit in parallel will have the 

battery and each bulb in their own loop. 
• Have students draw out each circuit 

diagram.  
• Construct circuit with bread boards or 

Sticky Circuits**. 
• If you have extra materials, add batteries 

or more bulbs to both circuits. 
**Making sticky circuits are a separate activity, you can find 
many free examples online or look for more info from Kitables

Objectives
Students will experiment with light 
bulbs, batteries, and conductive 
materials to make a circuit. 

Science Concepts
➢ Electric currents only flow when a circuit is complete.
➢ Conductors are materials that allow electric currents to pass through them.
➢ Insulators are materials that do not conduct electric currents.
➢ Electricity is a form of energy. Energy can not be created nor destroyed.
➢ Electric energy can be converted to other forms of energy such as a light or heat.
➢ Electric energy can be stored in batteries.

SERIES

PARALLEL

Teacher Preparation
Ideally, each student will have access to their own small breadboard (pictured on 
Page 1). If you have larger breadboards, you could have 2-4 students working on 
each end of the board. Wire strippers are only needed if you are using spools of 
wire. Since they are not needed as often, you can have a couple of sets for the class 
to share. For every circuit planned you need 1 battery holder plus batteries and 3 
LEDs. You can add resistors and switches if you want to expand the lesson. You will 
need approximately 6 wires per circuit group in different colors for students to link 
the board in a variety of ways. 

Circuit 
Symbols



Teacher To Do:
1. Break students into proper group sizes depending on materials available.
2. Explain how the connections on the breadboard work. An example figure 

is below, but your boards may be different. 
3. Begin construction of 1 series circuit. 
4. Draw the circuit diagram, use the common diagram symbols provided on 

page 2.
5. Begin construction of 1 parallel circuit. 
6. Draw the circuit diagram, use the common diagram symbols provided. 
7. Discuss the activity as a class.

Questions 
1) What will happen in each circuit if 1 bulb is removed? 
In series, no lights will work, in parallel the remaining bulb will work.

2) Now add a bulb to the series circuit, what happens? 
Glows, but likely dimmer. 



Discussion – Whole Class (5 – 10 min)
Discuss Activity 1 and the student’s discoveries during the experimentation by using 
leading questions such as:

● “How did you make the current flow through the light bulb?”
● “What things prevented your circuit from working?”
● “Once your circuit was working, how did you stop the light bulb glowing?”

Example Rubric Activity 1

 
Poor

Below 
Standard

Satisfactory Good Excellent

Accurate description of circuit? 1 2 3 4 5

Properly constructed series circuit? 1 2 3 4 5

Properly constructed parallel circuit? 1 2 3 4 5

Understands difference of flow in each 
circuit?

1 2 3 4 5

PROCEDURE – ACTIVITY 2
Introduction – Whole Class (10 – 15 min)
Discuss Activity 2. Bring out the soldering station – ask questions such as: “what do 
you think a soldering iron is used for?”
● “Soldering irons can melt some metals, what do you think I use solder on?”
● Discuss Activity 2 during which students will attempt to solder a working circuit
● Allocate groups, discuss safety issues and distribute worksheets and materials 

Science Concepts
➢ Learn to safely operate soldering equipment
➢ Observe the conductance of solder material 

Solder Wire

Flux



ACTIVITY 2 OVERVIEW
• Construct a simple parallel circuit with 

a switch. 
• Solder the connections together.
• Attach (if available) to the inside of a 

container for a night light. 

Objectives
Students will learn to solder 
simple electrical connections to 
make their circuits more 
durable. 

Teacher Preparation
If soldering stations are limited students will need to take turns using the 
iron. Further soldering instructions are available on our blog at 
www.Kitables.co or you can check a number of other resources (even 
YouTube) for specifics on handling your equipment. 
First review the safety rules listed below in addition to classroom rules 
when using the soldering stations. Each Night Light group will need 1 coin 
cell battery holder, 2 batteries, 3 LEDs of the same color, 1 momentary 
switch, and 1 box to contain the circuit. You will also need some hot glue 
guns for box construction and attaching the circuit to the box. 

Teacher To Do:
1) Break students into proper group sizes depending on materials 

available.
2) Explain the use of solder and soldering equipment in circuit 

construction.
3) Review the safety rules.   
4) Begin construction of the circuit with the breadboards to test if it 

works. 
5) Prepare soldering stations for each group.  
6) Start soldering components (refer to the Night Light Instructions at 

www.Kitables.co for more detail).  
7) Test that the circuit works with the switch.  
8) Discuss as a class. 

Night Light Circuit



Questions
1) What would happen if we didn’t use solder to connect our circuit?

It would probably fall apart or become disconnected
2) What if we used too much solder and had big globs of it on our circuit? 

It might make the circuit cross and connect in the wrong place

Discussion – Whole Class (5 – 10 min)
Discuss Activity 2 and the student’s discoveries during the 
experimentation by using leading questions such as:

● “Was it easier to solder the LEDs or the switch?”
● “How long did it take for the solder to cool and harden?”
● “Did your circuit work? If it didn’t work, what could you do 

differently next time?”

Example Rubric Activity 2

 
Poor

Below 
Standard

Satisfactory Good Excellent

Has the soldering iron tip been cleaned 
properly?

1 2 3 4 5

Were the wires properly stripped? 1 2 3 4 5

Has the solder been properly applied? 1 2 3 4 5

Is the solder joint strong enough you 
can’t pull it apart?

1 2 3 4 5

Does the circuit function? 1 2 3 4 5

If you have any comments or questions about this lesson plan or you want 
to learn more about our products email us at info@kitables.co. 

mailto:info@kitables.co

